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Application No. I Appltaint(s) ~ T 

Fvaminfir - Group Alt Unit 



Examiner ' « woupwiunu 



-The MAILING DATE of this communication appears on the coQr sheet beneath the correspondence address- 
Period for Reply /- -• — ». 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE jl_^hm%ROM THE MAILING DATE 

OF THIS COMMUNICATION. 
■ -Extensionsoftimemaybea^^ 

- NoS for rep* is specified above, such period shall, by defauft, expire SiX (6) MONTHS from the ma ''^^ " 

- Failureto repry win theater extended period for reply will, by statute, cause the appiicat.on to become ABANDONED (35 U.S.C.§ 133). 

Responsive to communication(s) filed on ~3 C^T — p ft 4fr 5 j • 

□ This action is FINAL. 

□ Since this application is in condition for allowance except for formal matters prosecution as to the merits Is closed .n 
accordance with the practice under Ex parte Quayle, 1 935 CD. 1 1 ; 453 O.G. 21 3. 

Disp sition of Claims 

ij chime, 3^&fi - ^ — — =** * re pending in the application - 

. . , v W C-~ S"cf " ic/arft withdrawn from consideration. 

Of the above claim(s) — 

is/are allowed. 

□ Claim(s) — -= — — ■ 

U Claim(s)- ^% CH-tCl-- =ns/are 

^ , is/are objected to. 

□ Claim(s) 

^ are subject to restriction or election 

D Claim ( s ) " ~~ requirement. 

Application Papers 

□ See the attached Notice of Draftspersdn's Patent Drawing Review, PTO-948. 

□ The proposed drawing correction, filed on . is □ approved □ disapproved. 

□ The drawing(s) filed on is/are objected to by the Examiner. 

□ The specification is objected to by the Examiner. 

□ The oath or declaration is objected to by the Examiner. 
Pri rity under 35 U.S.C. § 119 (a)-(d) 

□ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d). 

□ All DSome* □ None of the CERTIFIED copies of the priority documents have been 

□ received. 

□ received in Application No. {Series Code/Serial Number). -• 

□ received in this national stage application from the International Bureau (PCT Rule 1 7.2(a)). 

•Certified copies not received: 

Attachm nt(s) 

Mlnformatjon Disclosure Statement^), FTCH449, Paper No( s). _2, □ Interview Summary, PTO-41 3 

O^** ****!**.™** ° N *= of informal Pa»n,Appiloa t ion,PTO-.5 2 

□ Notice of Draftsperson's Patent Drawing Revi w, PTO-948 □ Other — — 
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PTO-326(Rev.&e7) 



*U.S. GPO: 1998-454-457/97505 
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, 5 AppUcanfs election with traverse of*, -.hod for fabricating a Cu damascene structure 

written are no, property restrict ab.efto m the product c,a imS based upon the exanuner'sprevious 
stated reasons for restricting the two .nventions on the grounds that the method claim may be 
practiced by hand since new.y presented daim 60 recites the usage of a computer readable 
medium to control the cmp processes. 

This is not found persuasive because of the following. 

The newly presented method claims are restrict able from the newly presented product 

„i„ restate the prev.ous grounds for restriction over the newly presented claims in order to clarUy 

the record. 

Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 30-44, 59-60, drawn to a method for cmp polishing a Cu damascene, 
classified in class 438, subclass 692 (+). 

II. Claims 45-58, drawn to a computer readable storage medium, classified in class 

349, subclass 17 (+). 

inventions 1 and U are related as process and apparatus for its practice. The inventions 
are distinct if,, can be shown that either: (1) the process as claimed can be practiced by another 
materially different appararus or by hand, or (2) the apparatus as claimed can be used to practice 
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canb ep r ac t ,cea by -w it houUhe specific usageofaco^^ab.s.orage.ed.u™. 
Because these inventions are distinct for the reasons given above and have ac q u, re da 

purposes as indicated is proper. 

Appheant is reminded to upon the cancelation of Cairns to a non-elected invention, the 
,„ven,orsh,p must be antended ,n comphance with 37 CPR . ^(h, if one or m ore of the current, 

fee required under 37 CFR 1.17(1). 

Applicant has construct^ elected for prosecution on the ments, the method claims de- 
claims 30-44, and 59-60) Accordtngly, the apparatus Cairns are withdrawn front further 

consideration by the examiner. 

Astoapplicanfsassertiontha. the previous grounds for restriction of the two Cassesof 
m ven.,on are no longer appropriate based upon newly presented Cairn 60 which recites theusage 

P urposesofre,ric,,on,on ly ,he independent Catnts are ana,y Z ed, and no. the dependent Catms. 
S,„cenoneof,he,ndependent method claims recite theusage of a computer readabie storage 
medium, the previous groundsfor restriction are sti„ appropriate since the independent method 
Cairns can be practice b y hand without the usage ofacomputer readabie storage medium. 
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The requirement is still deemed proper and is therefore made FINAL. 
16. Claims 39-40, 44, and 60 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

-The term "the chemical agent" in claims 39-40, and 44 lacks proper antecedent basis ■ 

and 

-In claim 60 the term "remov-I" should read "removal". 
17. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless « 

(.) the invent was descnbed ,„ . pa.en. ^.ed on ,„ -^^^^^^L 
\L b*. <he mven.™ .hereof by ft, SS^S b*.«i m--i- 

has fulfilled the requirements of paragraphs (1), (2), and (4) 01 sewiou 
thereof by the applicant for patent. 

18. Claims 30, and 59 are rejected under 35 U.S.C 102(e) as being anticipated by 
Watts et. al (5,985,748). 

Watts et. al. disclose a two step process for planarizing a Cu layer which is conformally 
deposited into a damascene via in an 1LD layer on a wafer which is comprised of the following 

steps: 

-A via hole is formed into an ILD layer on the surface of a wafer.; 

-A TaN layer is conformally formed onto the surface of the wafer as well as inside the via 

hole. The TaN layer serves as a type of diffusion barrier layer.; 
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. AC u layer is deposit onto the surface of the wafer, and into a, a hole on the surface 

of the wafer.; 

.ThebuncoftheCu is c m p planned in a first .achine using a first c m p s, U ^ w,„ch 
rem oves the Cuatara,eofabout3,B00 angstroms per minute, and produces dishing ,n 

the Cu of 1,600 angstroms.; 

. Eit her the wafer or the cmp polishing pad may be nnsed pnor to conducting addrtiona, 
proc ess,ngon,he wafer in order to remove abrasive debns from the cmp poshing pad.; 

and 

. Th e remaming portion of the Cu ,s cmp p,— in a second machine usingasecond 
cmp slurry which removes the Cu a. a rate of about 1,600 angstroms per minute, and 
produces dishing in the Cu layer of 1,000 angstroms. 

in figures 1-6. 

t fnn of 35 U S C 103(a) which forms the basis for all obviousness 
19. The following is a quotation of 35 U.b.u. i^W 

rejections set forth in this Office action: 

ection 102 of this title, if the differences be ween the ubject m tter^o gn v ^ ^ ^ & 
manner in which the invention was made. 

20 TWS appiication currendy names joint inventors, .n considering patentability of the ciarms 
u „der35US.C. 103(a), the examrner presumes*, the subject matter of the various claims was 

commonly owned at thet.me any .nventions covered therein were made absent any evidence, 
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, l ,„».-.--««"»--- , ' c ' R,5t "*-"""*"'" 

:n 1 

; ^ r ^ TI S C 103(a) as being unpatentable over 
21 . Claims 31-44, and 60 are rejected under 35 U.S.C. 10 U 

Watts etal. as appUed in paragraph 18 above. 

™nh 18 above fail to disclose the following aspects of 
Watts et. al. as applied m paragraph 18 above 

armlicant' s claimed invention. 

pe.sK.nss.epwi.har.u.wWC — ananUccosWeasent; 

cmp polishing step; 

.the specific recycling of the cmp slurry 

r hi™ the TaN layer on the wafer using a third 
It would have been desirable to cmp polishing the TaN lay 

MPPOtf „ g ^— b - dupM,hefo,,owing 
^^^^^^^^^ 
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P ' ate \ twouWh ave b ee„o b v,o U s t oo n es,ne dinth ea rtt o r ec y c,eeacHo fth ee m ps 1 u m . 

miram , zi „ gt hea m ou n tofspe„ tCm ps 1 ur ry which™, be waste treated. 

ItwouW have b ee„ohv i o USt oo n es.„ed i „ th ea rtt oH„ S ee it he rt hewa f e r onhec mP 

^^^^-^""^^ 

^^^^^^^^^^^ 
^^^^^^^^^ 



Page 8 

Application/Control Number: 09/469,709 
Art Unit: 1763 

ora Uea S ,we„ k now n ,„ t Kec ra ppo 1 ,sh i „ g a rt ,(T h ee X a mi ne r ,a k eso ffi c i ,„o toi „, h s 
regard. Further,,. would have been desire to prevent .he undes,rable corrosion of the Cu 

an a„t,cortOsive age, which wi Upro.ec. .he Cu fr0m further co.o S io„ after each c mP s t ep. 

Itwou ,d have been prima fac.e obvious to employ any of a varie* of different 
ponshmgprocess ^*»^>>>+*™"*«*-«*''* M 

be indicative of a showing of unexpected results. 

M t erna,ive.y,,wou 1 dhavebee n obvious t oones*d,n,hearttoernp,o y .hespec. fi c 

taught above based upon lnje^to: as cited below. 

••Where the genera, conditions of a claim are drsclosed ,n the prior art, i. ,s no, inventive to 

105USPQ 233,235 (CCPA). 

Further, a,, of the specific process parameters which are claimed by the applicant are 

cmp polishing process. 
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22 . The prior ar, made of record and not relied upon is considered pertinent to applicant's 

disclosure. 

23. Any i-quir, concerning this communication or earlier communications from the examiner 
should be directed to Exammer George A. Goudreau whose telephone number is (703) -308- 
1915 . The examiner can normally be reached on Monday through Friday from 9:30 to 6:00. 

,f attempts to reach the examiner by telephone are unsuccessful, the examiner's supewisor, 
Examiner Gregcy Mills, can be reached on (703) -308-1633. The appropriate fax phone number 
for the organization where this application or proceeding is assigned is (703) -308-3599. 

Any inqu.ry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) -308-0661 . 

GecVg$A. Goudreau/gag 
Examiner AU 1763 



